Regulation of exogenous gene expression by superoxide.
Regulation of gene expression after gene introduction is a problematic aspect of gene therapy. Transcription regulates gene-specific transcriptional factors, which bind to regulatory regions in the promoter. The cytomegalovirus long terminal repeat (CMV-LTR) has a TPA response element (TRE) as a binding site for activator protein 1 (AP-1), which is induced by oxidative stress. The purpose of this study was to regulate exogenous gene expression in a vector with CMV-LTR using oxygen radicals. We used two plasmids (1) pQBI25 encoding CMV-LTR and red-shift green fluorescent protein (rsGFP) cDNA and (2) pRc/CMV-SOD encoding CMV-LTR and human Cu, Zn-superoxide dismutase (SOD) cDNA. FR cells were transfected with pQBI25 (FR-pQBI25 cells), and L2 cells were transfected with pRc/CMV-SOD (L2-pRc/CMV-SOD cells). Each type of cell was exposed to oxygen radicals using paraquat for 24 h. Levels of c-fos, c-jun and rsGFP mRNAs were determined using reverse transcription polymerase chain reaction (RT-PCR). Levels of rsGFP protein were measured by fluorometry. Total SOD activity was measured using the nitrite method. Levels of c-fos, c-jun (AP-1 composition protein) and rsGFP mRNA were induced significantly by oxygen radical exposure in FR-pQBI25 cells. A positive correlation was observed between levels of c-fos mRNA and rsGFP mRNA and also between levels of c-jun mRNA and rsGFP mRNA. Levels of rsGFP protein were also induced significantly. Total SOD activity was induced significantly by oxygen radical exposure in L2-pRc/CMV-SOD cells. This study suggests that gene expression driven by the CMV- LTR promoter may be regulated by oxygen radicals.